Follicular bronchiolitis is an uncommon bronchiolar disorder that is characterized by the presence of hyperplastic lymphoid follicles with reactive germinal centers. The condition is associated with connective tissue diseases such as rheumatoid arthritis, Sjögren's syndrome, and immunodeficiency disorders. A 56-year-old man with rheumatoid arthritis was admitted to hospital with a progressively enlarging pulmonary nodule in the left upper lobe. A follow-up contrast tomography scan showed that the nodule had increased in size from 4.2 mm to 6.3 mm over a 3 month period. An open lung biopsy was performed to establish a definite pathologic diagnosis of the pulmonary nodule, which was suspected to be a lung malignancy. The nodule was diagnosed as follicular bronchiolitis based on the histopathology findings. We describe a patient with follicular bronchiolitis that was confirmed by an open lung biopsy, and is believed to have had rheumatoid involvement. (J Rheum Dis 2016;23:392-395)
INTRODUCTION
Rheumatoid arthritis (RA) is a chronic and systemic inflammatory arthritis that characteristically features periarticular pain, joint edema, and a reduced range of motion of the joint. In addition to joint-related symptoms, chronic inflammation may cause extra-articular symptoms, including pericarditis, nerve involvement, interstitial lung disease (ILD), and vasculitis. Although the clinical respiratory symptoms could be easily overlooked as they are subtle in the early stages, they have a significant influence on the patient's prognosis [1] . Follicular bronchiolitis is defined as a proliferation of bronchial lymphoid tissue. It is a type of reactive pulmonary lymphoid disorder and does not show evidence of chronic obstructive lung disease or bronchiectasis. It is characterized by hyperplasia of lymphoid follicles and germinal centers around the bronchiole [2, 3] . It is a rare airway disease that has been reported in literature to be associated with autoimmune or connective tissue diseases [3] , but there are no reports of it occurring in a patient with rheumatoid arthritis in
Korea.
The authors present the case of a patient with RA-related ILD who presented with a growing solitary pulmonary nodule that was histologically diagnosed as follicular bronchiolitis.
CASE REPORT
A 56-year-old male visited our hospital for an incidental abnormal finding on a chest radiograph (Figure 1 ). He was a patient with seropositive rheumatoid arthritis and had been treated with immunosuppressive agents, such as corticosteroids and methotrexate, for seven years. At the time he presented to us, he was a smoker with mild exertional dyspnea. Based on results from pulmonary function tests, his lung function was not restricted. Physical examination of the chest revealed inspiratory fine crackles. No palpable subcutaneous node or lymphadenopathy was present. HIV antibodies was negative. There computed tomography (CT) scan of the chest revealed linear and reticular densities in the subpleural area of both lungs, small patchy areas of ground glass opacities (GGOs), as well as a small nodular lesion that was noted in the left upper apicoposterior segment (Figure 2A and 2B). Sputum culture were negative for bacteria, mycobacteria, fungi. A follow-up chest CT performed three months later revealed that the small nodule near the GGO had become prominent and increased in size ( Figure 2C ). Differential diagnoses included pulmonary involvement of inflammatory or connective tissue disease and malignancy. A lung biopsy was performed. Pathological findings from thoracoscopic biopsy revealed peribronchiolar lymphoplasmacytic infiltration with formation of a germinal center, suggesting follicular bronchiolitis ( Figure  3A and 3B). After the patient underwent a surgical lung biopsy to confirm the diagnosis, the small nodule and GGO lesion were removed. The patient was treated with immunosuppressants, including prednisolone for rheumatoid arthritis, and has remained stable at 10 months.
DISCUSSION
Follicular bronchiolitis is a specific respiratory disease that is characterized by hyperplastic lymphoid tissue and follicles near the bronchus and bronchiole, as well as mild lymphocyte and monocyte infiltration in the interstitial area [4] . Yousem et al. [3] reported that follicular bronchiolitis generally accompanied other diseases and could be classified into three groups. The first type of follicular bronchiolitis accompanies auto-immune or connective tissue diseases, such as rheumatoid arthritis or Sjögren syndrome. The second type occurs in individuals with immunodeficiencies or a family history of immunodeficiency and may accompany AIDS. The third group is associated with an unknown cause and are predicted to be a result of a hypersensitivity reaction. Follicular bronchiolitis in the present case falls into the first type, as the patient was diagnosed with rheumatoid arthritis. Major clinical symptoms include dyspnea, coughing, and fever. Lee et al. [5] reported coughing and dyspnea with follicular bronchiolitis while Kim et al. [6] reported coughing and sputum as the major symptoms. The patient in the current case also complained of coughing and sputum. On pulmonary function tests, most patients with follicular bronchiolitis appear normal or show restrictive findings on pulmonary function tests, and rarely show obstructive findings [4] .
According to Howling et al. [7] , follicular bronchiolitis is primarily observed as a small nodular lesion of less than 3 mm on chest CT; the most common form has a bilateral centrilobular distribution. A GGO is also frequently observed, along with bronchiectasia, bronchial wall thickening, and emphysema. Rheumatoid arthritis causes variable conditions in the lung, including pleurisy, ILD, small airway disease, and vasculitis. Of these, RA-ILD carries a poor prognosis and has a high mortality rate due to respiratory failure that results from disease progression and other complications, including heart disease, lung cancer, and pneumonia [8] .
In the present case, the following factors led us to perform a biopsy in order to differentiate the diagnosis from lung cancer: the patient was a smoker; we observed a nodular lesion that was enlarged in size and contour compared to a previous chest CT; and RA-ILD was present. Furthermore, although follicular bronchiolitis frequently accompanies RA, radiological findings of the present study did not show the typical patterns of RA-ILD-associated follicular bronchiolitis. On a chest CT, follicular bronchiolitis typically presents as small nodules, GGO, and reticulonodular opacities distributed in the centrilobular area [7] . However, in the current case, an ipsilateral, local nodular lesion was seen, which warranted a histological confirmation to rule out lung cancer. Currently, the role of pulmonary tissue biopsies in patients with connective tissue diseases is unclear [9] and ILD treatment guidelines do not recommend pulmonary tissue biopsies in patients with connective tissue diseases. However, pathological differentiation via a biopsy may be required to differentiate radiologic atypical finding and accompanying diseases, such as lung cancer and opportunistic/drug-induced pneumonia. Treatment based on an accurate diagnosis plays a critical role in the patient's prognosis. Lymphoid interstitial pneumonia is one of the diseases differentiated from follicular bronchiolitis. Both disease are reactive pulmonary lymphoid disorders that present clinically with pulmonary lymphadenopathy, but they are pathologically different. While follicular bronchiolitis mainly shows infiltration of lymphoid follicles and monocytes near the bronchus and bronchiole, lymphoid interstitial pneumonia involves diffuse infiltration within the interstitium and enlarged alveolar septa [2] . Howling et al. [7] reported that follicular bronchiolitis maybe accompanied by the above-mentioned histological findings, in which case the pathologist determined the diagnosis based on the main findings. Follicular bronchiolitis is a rarely aggravated and has a relatively good prognosis. Treatment usually involves steroid therapy, as well as treatment of the underlying diseases. In the current case, the local lesion was surgically removed and we are currently observing the patient since no new lesions were found on the chest CT at the ten-month follow-up visit.
This is the first case in which a progressively enlarging, isolated nodule in a RA-ILD patient was definitively diagnosed as follicular bronchiolitis via biopsy. While respiratory infiltrations associated with RA, such as pleural and interstitium infiltration, are well recognized and are quite common, small airway infiltrations, such as follicular bronchiolitis largely go unrecognized. Therefore, it is important to understand various respiratory infiltrations and accompanying diseases of connective tissue disorders in order to ensure early diagnosis via regular examinations and tests.
SUMMARY
Follicular bronchiolitis is a rare small airway disease. Most of the cases has been reported to be associated with systemic diseases such as connective tissue disease or immunodeficiency syndromes. This case reports is the first Korean case in which a progressively enlarging, isolated nodule in a RA-ILD patient was diagnosed as follicular bronchiolitis via lung biopsy. Clinicians shoud be aware of various respiratory disorders associated with RA on early stage.
